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R
ehabilitation of the posterior
maxilla by means of dental im-
plants has become a routine
treatment concept. However, bone
atrophy is a frequent ﬁnding in the area
as a result of advanced periodontal and
periapical pathology, postextraction
bone remodeling, and pneumatization
of the maxillary sinus.
Short implants seem to be the treat-
ment of choice in case of limited atrophy
as shown in recent systematic reviews.1,2
In these article, short implants were com-
pared with longer implants installed after
sinus lifting through the lateral wall
approach. Implant survival rates were
comparable for both procedures, yet
complication rates, surgery time, and
costs were lower for short implants. This
may explain why most patients preferred
short implants.
Although there does not seem to be
a clear minimum implant length that is
needed for proper integration, multiple
studies have indicated more failures for
very short implants (,8 mm).3–5 Prob-
ably, these higher failure rates relate to
the lack of primary implant stability in
severely reduced ridges. In such cases
of extreme atrophy, a sinus lift by
means of the lateral wall technique is
effective in providing sufﬁcient bone
volume for the installation of implants
in a 1- or 2-staged surgery.6 The out-
come of this surgical procedure has
been well documented indicating lim-
ited bone resorption7 and high implant
survival rates.8 However, severe post-
operative morbidity has been pointed
out9–14 andmay be used as an argument
to disprove sinus lifting in clinical prac-
tice. Recent systematic reviews have
documented complication rates of sinus
lifting with the lateral wall approach.1,2
In the study of Fan et al,2 289 sinus lifts
were evaluated and 45 of those resulted
in complications (15.6%). However,
the authors did not provide details. As
stated, most complications occurred
after implant loading, and therefore, it
is unclear how many of these truly
related to sinus lifting. Thoma et al1
evaluated 180 sinus lifts resulting in
21 biological complications (11.7%).
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Objectives: The aim of this sys-
tematic review is to assess patient-
reported outcome measures
(PROMs) after a sinus lift elevation
by means of a lateral approach.
Material and Methods: An elec-
tronic search was performed to
search for eligible publications re-
porting PROMs after a lateral wall
sinus lift procedure. Selected articles
were further scrutinized and under-
went a quality check before inclusion
in a ﬁnal study pool.
Results: The electronic search
provided us with 2444 articles of
which 98 were further examined
through a full-text analysis. Of these
98 studies, 11 were selected based
on our inclusion and exclusion cri-
teria. Results on a different number
of PROMs were examined and com-
pared: pain, edema, ability to eat,
ability to work, phonetics, daily
activities, bleeding, bruising, ability
to sleep, bad breath, patient prefer-
ence, and Oral Health Impact
Proﬁle-14 (OHIP-14). Methods of
evaluation were 3- to 5-point scales,
visual analog scale scores, and
OHIP-14 questionnaires. Evaluation
time points differed between 1 single
evaluation time to a daily registra-
tion during 1 week.
Conclusions: A general peak in
discomfort could be noticed on day 1
postoperatively with a general decline
thereafter. Severe morbidity or dis-
comfort occurred but not in most
patients. (Implant Dent 2018;27:1–10)
Key Words: sinus lift, sinus ﬂoor
augmentation, patient-centered,
morbidity
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Sixteen (8.9%) occurred intraopera-
tively and mainly involved membrane
perforation, whereas only 5 (2.8%)
occurred postoperatively. The latter in-
dicates that postoperative complica-
tions after sinus lift with the lateral
wall approach are rare and, therefore,
cannot be used as a basis to reject this
treatment concept, especially when
there is no alternative for patients seek-
ing implant treatment. As for the rela-
tively high incidence of membrane
perforation, high operator variability
may be expected. In addition, perfora-
tion of the Schneiderian membrane
does not seem to have an impact on
the outcome of sinus lifting or subse-
quent implant treatment, at least when
appropriately handled.15
Apart from aforementioned objec-
tive criteria assessed by professionals,
also postoperative evaluations given by
patients need to be considered in the
decision-making process for rehabilita-
tion of the atrophic posterior maxilla.
These so-called patient-reported out-
come measures (PROMs) cover
patients’ subjective evaluations of treat-
ment on various aspects.16 To the best
of our knowledge, systematic evidence
has not been published yet on PROMs
after sinus lifting. The aim of this study
was to systematically evaluate the
available literature on patient-reported
outcomes after sinus lifting bymeans of
the lateral wall technique.
MATERIALS AND METHODS
Search Strategy
The PRISMA checklist17 was con-
sulted and used as a guide for quality
reporting of this systematic review.
The following Focused Research Ques-
tion (FRQ)was adopted for a systematic
literature search: “How do adult pa-
tients perceive lateral wall sinus lift
and what is their treatment preference
in relation to available alternatives?”
A search was performed in MED-
LINE (PubMed), Web of Science, and
the Cochrane Database for articles
published in the dental literature from
1979 to January 2016 by 2 investigators
(F.Y. and T.G.). A combination of the
following MeSh terms and key words
was used referring to the patient factor
in the FRQ: “sinus ﬂoor augmentation,”
“maxillary ridge augmentation,’ “sinus
lift,” “sinus ﬂoor elevation,” “sinus ele-
vation,” “sinus procedure,” and “sinus
grafting.” These terms were combined
with the Boolean operator “OR” in the
ﬁnal search algorithm.
A combination of the following
MeSh terms and keywords was used
referring to the outcome in the FRQ:
“patient outcomes,” “patient assess-
ment,” “quality of life,” “edema,”
“oedema,” “hematoma,” “hemor-
rhage,” “headache,” “voice quality,”
“patient preference,” “patient satisfac-
tion,” “pain,” “bleeding,” “discom-
fort,” “operation time,” “surgery
time,” “willingness to pay,” “willing-
ness to undergo,” “value for money,”
“patient reported,” “patient centered,”
and “patient related.” These terms were
combined with the Boolean operator
“OR” in the ﬁnal search algorithm.
The ﬁnal search query was built up
by combining the patient and outcome
termsusing theBooleanoperator “AND.”
Apart from this electronic search, a man-
ual search was performed as well by
screening bibliographies of the articles
of which the full text was retrieved.
Inclusion Criteria
The following inclusion criteria
were used for selecting eligible studies:
1. Publications in the dental litera-
ture based on human subjects,
2. Publications in English or French
or any other language if there was
a translation available,
3. Studies based on sinus lifting
using the lateral wall technique,
4. Studies with numeric data on
PROMs (eg, pain, edema, bleed-
ing, hemorrhage, discomfort,
preference, satisfaction, willing-
ness to undergo, voice rating,
and willingness to pay).
Study Selection
All articles were independently
screened by 2 independent reviewers
(F.Y. and T.G.) based on aforemen-
tioned inclusion criteria. Kappa values
for inter-rater agreement were calcu-
lated at title and abstract level.
Data Extraction
Of the eligible studies, detailed
information on study design, number
of subjects, type of graft (allograft,
xenograft, autograft, or a combina-
tion), unilateral or bilateral sinus lift,
and PROMs was extracted. As for
PROMs, these could be obtained by
means of several evaluation tools and
could possibly be evaluated at a num-
ber of points in time. Information
regarding these evaluation methods
and possible time intervals between
evaluation moments were gathered as
well. Both reviewers performed this
independently.
Assessment of Study Quality
All eligible articles were rated on
their quality. Speciﬁc study design–
related forms designed by the Dutch
Cochrane Collaboration were used as
a basis. For each study type, a checklist
was developed focusing on randomi-
zation (if applicable), patient and site
characteristics, patient selection, inter-
vention, evaluation method, outcome,
and follow-up (Table 1). A score of less
than 6 of 11 for RandomizedControlled
Trials (RCTs) and 5 of 9 for observa-
tional studies (case series and cohort
studies) was considered low quality. A
score of at least 10 of 11, respectively 8
of 9was required to be qualiﬁed as good
quality.
RESULTS
Study Selection
A total of 2444 titles were inde-
pendently screened. Of these 2444
titles, 302 titles were retained and
abstracts were collected (Fig. 1). The
kappa value for inter-rater agreement
at the title level was 0.47, indicating
moderate agreement. Thereupon, ab-
stracts were independently screened
by the same reviewers resulting in
a total of 106 abstracts. The kappa
value for inter-rater agreement at the
abstract level was 0.63, indicating
good agreement. After discussion,
both reviewers agreed on 98 abstracts
of which the full texts were obtained.
These full texts were carefully re-
viewed and resulted in 11 eligible pub-
lications, which were further analyzed.
The reasons for exclusion of 87
articles at this ﬁnal step were as follows
(Fig. 1):
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1. No sinus lift using the lateral wall
technique,
2. No PROMs mentioned,
3. Preliminary results of another
already included study,
4. Combination of inlay and onlay
grafts,
5. PROMs making no distinction
between donor and recipient sites
in case of autogenous bone grafts,
6. PROMs making no distinction
between the augmentation proce-
dure and other subsequent
procedures,
7. Postoperative complications
based on objective measures,
8. Imbalance in pain intensity at
baseline.
Data Extraction
The 11 selected articles were pub-
lished between 2003 and 2015 and
included 7RCTs11–13,18–21 and 4 obser-
vational studies.22–25 Details can be
found in Table 2. Sinus lifts were per-
formed unilateral and/or bilateral and
xenograft, allograft, and/or autograft
were used for augmentation. Evaluation
time points varied from 8 hours after
surgery to several months or years after
sinus lifting. These time points were
aligned between the different reports
to allow for better comparison. Day
0 was deﬁned as being the day of sur-
gery and day 1, 2, 3, etc. postoperative
days. Patient-reported outcome varia-
bles differed greatly between the
selected articles. Most articles reported
on pain and edema; some on the ability
to eat, ability to work, and phonetics
and only a few on bleeding, hematoma,
ability to sleep, bad taste or breath, and
patient preference. A 14-item Oral
Health Impact Proﬁle (OHIP-14) ques-
tionnaire was used in 1 publication.
Assessment of Study Quality
Of the 11 eligible publications, 6
were of “good quality,” whereas 1
study23 scored 4 of 9 indicating “low
quality” (Table 2). The kappa value
for inter-rater agreement in assessing
study quality was 0.59, indicating mod-
erate agreement. The quality criterion
that was most often unsatisfactory in
RCTswas themethod of randomization
(details missing or method inadequate)
(6/7 studies). The quality criterion that
was most often unsatisfactory in obser-
vational studies related to patient
selection (consecutive sample or conve-
nience sample) (3/4 studies).
Pain
Pain was reported in 8 of 11
studies. A visual analog scale (VAS)
was used in 4 articles,13,19–21 whereas
Fig. 1. Flowchart of the study selection protocol. A total of 2444 titles were screened of which
302 titles were retained. Abstracts were collected and reviewed resulting in 98 included full
texts. After exclusion, these resulted in 11 eligible publications.
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3- to 5-point category scales were used
in 4 other articles18,23–25 (Table 3).
Aforementioned studies reported
on pain intensity, pain evolution, and/
or pain duration. Details on pain inten-
sity and pain evolution during the early
days of healing were described in 7
articles.13,18–21,23,25 In most of these ar-
ticles, a pain peak was described on the
day of surgery or ﬁrst postoperative day
followed by a gradual decline the days
thereafter.13,18–21,23 Mardinger et al23
described a median pain peak 3 on
a scale of 4. Delilbasi and Gurler18
described a mean pain peak of 2.6 on
a scale of 3 when using rotative instru-
ments for opening the sinus wall. Other
articles reported VAS scores surpassing
50 for pain intensity.13,20,21 These out-
comes are indicative of severe pain dur-
ing the early hours after sinus lifting.
However, mean and/or median data do
not provide information on the preva-
lence of severe pain after sinus lifting.
Although this information is clearly
clinically relevant, only fewarticles pro-
vided such details. In a case series on 20
sinus lift procedures, pain during the
early days of healing was reported by 16
patients (80%) of whom 4 (20%) experi-
enced severe pain.24 Also in
a retrospective case series on127 sinus lift
procedures, 114 patients (90%) expressed
pain, but only 10 (8%) had severe pain.25
Based on these ﬁndings, pain seems to be
commonly reported by patients undergo-
ing sinus lifting, yet severe pain only
seems to affect a minority.
Details on pain duration were re-
ported but can be considered incomplete
because pain was only monitored up
until 1 week except in 1 study.25 This
time frame is too short given the fact that
most studies failed to demonstrate com-
plete pain relief after 1week. In fact, in 3
studies, a VAS score of 8 to 15 was
reported 7 days after surgery.13,19,20
Even at 2 weeks postoperatively, there
was no complete pain relief in approxi-
mately 6% of the patients in 1 study25
(Table 3).
Edema
In 4 of 11 studies, edema was
reported as an outcome variable by
means of a 4- or 5-point category
scale.13,18,23,24 Three studies reported
on both intensity, evolution, and dura-
tion of edema described at several time
points by the patients.13,18,23 In 1 study,
only the intensity of edema within the
ﬁrst week was described.24
An increase in edema from the day
of surgery to the ﬁrst postoperative day
was reported by Delilbasi and Gurler18
and Del Fabbro et al.13 In 3 studies, the
highest edema intensity was found on
the ﬁrst postoperative day.13,18,23 A
gradual decrease thereafter was a con-
stant ﬁnding.13,18,23 The prevalence of
“severe edema” after sinus lifting was
described in 2 articles.13,24 In 1 study,
the highest scale point “very much
swelling” was reported by 9 (60%) of
15 patients.13 Pieri et al24 reported
a prevalence of 15 of 20 patients with
“moderate edema” and 3 (15%) with
“severe edema” during the ﬁrst week
postoperatively. Based on these ﬁnd-
ings, edema seems to affect most of
the patients undergoing sinus lifting,
yet prevalence data on severe edema
seem conﬂicting.
As for the duration of edema, cur-
rent data are incomplete because none of
the included studies registered patient-
reported edema after 1 week. However,
it can be observed that in all aforemen-
tioned studies, a complete relief of
edema could not be reached. Mardinger
et al23 even reported the presence of
“some degree of swelling” in 21% of
the patients at 1 week postoperatively.
Table 1. Checklist for Quality Assessment Focusing on Randomization (If Applicable), Patient and Site Characteristics, Patient
Selection, Intervention, Evaluation Method, Outcome, and Follow-up
Quality Assessment of RCTs Quality Assessment of Observational Studies
Randomization N/A
Were adequate methods used for randomization?
Patient and site characteristics Patient and site characteristics
Were patient characteristics well described for both groups? Were patient characteristics well described?
Were site characteristics well described for both groups? Were site characteristics well described?
Were there no disparities in terms of patient or site
characteristics between the groups?
Patient selection Patient selection
Were the inclusion and exclusion criteria well described and
the same for both groups?
Were the inclusion and exclusion criteria well described?
Did the study report on consecutively treated patients? Did the study report on consecutively treated patients?
Intervention Intervention
Were interventions for both groups clearly described? Was the intervention clearly described?
Were all patients of the same group treated according to the
same intervention?
Were all patients treated according to the same intervention?
Evaluation method Evaluation method
Were adequate methods used to assess the outcome? Were adequate methods used to assess the outcome?
Outcome and follow-up Outcome and follow-up
Was the outcome clearly described? Was the outcome clearly described?
Was an intention-to-treat analysis performed and was there
low risk for selective loss to follow-up?
Was the response rate acceptable and was the number of
patients lost to follow-up clearly described?
N/A indicates not applicable.
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Table 2. Study Characteristics of Included Publications: Study Design, Intervention, Control and/or Test Group, Different Evaluation Time Points, and Outcome Variables
Study
Study
Design
No. of
Subjects
Unilateral
or Bilateral
Sinus Lift Type of Graft Control Group Test Group
Evaluation
Time Points Outcome Variables
Study
Quality
Tepper et al
2003
PCS 4 Bilateral Xenograft +
autograft
d d Day 14 Phonetics 9/10
Mardinger et al
2009
PCS 76 Unilateral Allograft/
xenograft
d d Day 1, 2, 3, 4,
5, and 7
Pain, edema, ability to eat, ability to work,
bleeding, and hematoma
4/10
Felice et al 2009 RCT 15 Bilateral Xenograft Augmentation
+ long
implant
No augmentation
+ short implant
Month 9 Preference 12/12
Pieri et al 2012 COH 20 Bilateral Xenograft +
autograft
Native bone Augmented bone Day 7 Pain and edema 9/10
Deppe et al 2012 RCS 146 Unilateral
and
bilateral
Autograft d d Re-evaluation
(4 mo–17 y)
Pain 8/10
Delilbasi et al
2013
RCT 23 Unilateral Allograft Piezo
instruments
Rotative
instruments
Hour 8, day 1,
1.5, 3, and
7
Pain, edema, ability to eat, ability to work,
phonetics, daily routine, and ability to
sleep
11/12
Del Fabbro et al
2015
RCT 30 Unilateral Xenograft Xenograft Xenograft +
P-PRP
Day 1, 2, 3, 4,
5, 6, and 7
Pain, edema, ability to eat, ability to work,
phonetics, daily routine, ability to sleep,
bleeding, hematoma, and bad taste/
breath
11/12
Merli et al 2013 RCT 40 Unilateral Autograft/
xenograft
Autograft Xenograft Day 1, 2, 3, 4,
5, and 6
Pain 10/12
Pistilli et al 2013 RCT 20 Bilateral Xenograft Augmentation
+ long
implant
No augmentation
+ short implant
Month 9 Patient preference 12/12
Nickenig et al
2014
RCT 26 Unilateral Xenograft Crestal
incision
Buccal incision Day 0, 1, and
7
Pain 10/12
Ozturan et al
2015
RCT 10 Bilateral Xenograft No laser
therapy
Laser therapy Day 0, 1, 2, 3,
4, and 7
Pain and OHIP-14 10/12
COH indicates prospective cohort study; PCS, prospective case series; P-PRP, pure platelet-rich plasma; RCS, retrospective case series.
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Table 3. Results of PROMs of the Reviewed Publications
Study
Pain Edema Ability to Eat Ability to Work
Intensity Evolution Duration Intensity Evolution Duration Intensity Evolution Duration Intensity Evolution Duration
Tepper et al
2002
d d d d d d d d d d d d
Mardinger
et al 2009
D1: median
4/5
D1-D7:
decrease
D7: 0 D1-3: median
4/5
D3-7:
decrease
D7:
median
0.5/5
D1-3:
median
3/5
D3-5:
decrease
D5-7: 0 D1:
70%
D1-D7:
decrease
D7:
12%
Felice et al
2009
d d d d d d d d d d d d
Pieri et al
2011
D1-7: 80%
moderate,
mean
3.2/4
d d D1-7: 75%
moderate,
mean
3.05/4
d d d d d d d d
Deppe et al
2012
D1-7: 90%
moderate
D7-14:
decrease
.D14: 6%
moderate
d d d d d d d d d
Delilbasi et al
2013
H8: mean
2.6/3
H8-D7:
decrease
D7: mean
0.3/3
D1: mean
2.6/3
H8 -D1:
increase
D1-7:
decrease
D7: mean
0.2/3
H8: mean
1.9/3
H8-D7:
decrease
D7: mean
0.4/3
H8:
mean
1.8/3
H8-D7:
decrease
D7:
mean
0.1/3
Del Fabbro
et al 2013
D1: mean
70/100
D0-D1:
increase
D1-D6:
decrease
D6: mean
8/100
D1: median
5/5
D0-D1:
increase
D1-D6:
decrease
D6:
median
0
D0-D1:
median
5/5
D1-D6:
decrease
D6:
median
3/5
D0:
87%
D0-D5:
decrease
D5-6:
0%
Merli et al
2013
D1: mean
1.5/10
D1-D6:
decrease
D6: mean
1.2/10
d d d d d d d d d
Pistilli et al
2013
d d d d d d d d d d d d
Nickenig et al
2014
D1: mean
5.6/10
D1-D7:
decrease
D7: mean
1.5/10
d d d d d d d d d
Ozturan et al
2015
D1: median
52/100
D1-D4:
decrease
D4: median
12/100
d d d d d d d d
Study
Phonetics Other Variables
Intensity Bleeding Sleeping Bad Breath Hematoma OHIP-14 Preference
Tepper et al 2002 0% d d d d d d
Mardinger et al 2009 d 13% d d D3: 56% d d
Felice et al 2009 d d d d d d No preference
Pieri et al 2011 d d d d d d d
Deppe et al 2012 d d d d d d d
Delilbasi et al 2013 H8: mean 1.6/3 d H8: mean 2.0/3 d d d d
Del Fabbro et al 2013 D0-1: median 3/5 D0-1: 13% D0-1: median 3/5 D0-6: median 0–1 D1-2: median 4/5 d d
(continued on next page)
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Ability to Eat
The ability to eat, to chew, or to
enjoy food was reported in 3 stud-
ies.13,18,23 In these publications, a 4-
or 5-point scale was used to determine
the intensity of functional discomfort
and the duration of this inability to eat,
chew, or enjoy food over a period of 7
days.
In general, a peak of discomfort
was noticed during the ﬁrst days after
the surgery, and a gradual decline could
be noticed up until 7 days after surgery.
At 7 days, none of the studies reported
complete relief of discomfort. Mar-
dinger et al23 reported a median scale
of 2 of 4 the ﬁrst 3 days and a decline
down to zero 1 week after surgery.
Interestingly, at day 7, still 18.5% of
the patients scored at least 3 of 5 on this
variable, although the median was 0.
Delilbasi and Gurler18 reported a score
of 1.9 of 3 at 8 hours postsurgery with
a steady decline to 0.4 on day 7. A sim-
ilar pattern can be observed in the article
by Del Fabbro et al13 with 9 of 15 sub-
jects reporting “very much discomfort”
regarding chewing theﬁrst 2 days.After
1 week, still 7 patients reported “some
discomfort.”Again, at 1week, still 20%
of the subjects rated the inability to
chew as being “quite a bit” to “very
much.” Unfortunately, no studies re-
ported on patient-reported chewing dis-
comfort beyond 1 week after surgery.
Ability to Work
The ability to attend work was
examined in 3 studies.13,18,23 As men-
tioned before, 4- to 5-point scales were
used in these reports.
Mardinger et al23 reported 70% of
the subjects being absent from work on
day 1, more than 50% returned to work
on day 4%, and 12% were still absent
after 1 week. Del Fabbro et al13 demon-
strated a similar number pointing to
87% of all subjects having to miss work
on day 0, that is the day of the surgery,
and 67% 1 day postoperatively. More
than half of the patients returned to
work on day 2, and by day 5, none of
the subjects were unable to work. Delil-
basi and Gurler18 also reported on dis-
ability towork after sinus lifting, but the
results are difﬁcult to interpret given the
fact that mean values were calculated
for a dichotomous variable.
Altogether, these ﬁndings indicate
an absence of work the ﬁrst few days
after sinus lift surgery and in some cases
even up to 1 week.
Phonetics
Patient-reported discomfort
regarding speech, phonetics, and voice
characteristics were recorded by 3 au-
thors.13,18,22 Tepper et al22 described no
perceived alterations of voice timbre
and characteristics by patients and their
close relatives 2 weeks postoperatively.
To some extent, these ﬁndings are in
line with data from Del Fabbro et al13
who reported at least “some” discom-
fort to speak by 13 of 15 patients on
day 0 and only 1 patient experiencing
some discomfort at day 6. Delilbasi and
Gurler18 reported the same trend with
1.60 on a scale of 3 after 8 hours and
a decrease to 0.00 at day 7.
Other PROMs
Two publications reported on
bleeding after sinus lifting.13,23 Mar-
dinger et al23 documented more specif-
ically on nasal bleeding and described
10 patients (13%) having some nasal
bleeding of whom 3 still had nasal
bleeding on day 7. No data were
described on the intensity of nasal
bleedings. Del Fabbro et al13 only de-
tected “some” bleeding in 2 (13%) of 15
patients the ﬁrst 2 days and no bleeding
thereafter.
Sleeping discomfort was evaluated
by Delilbasi and Gurler18 and Del Fab-
bro et al.13 Both reported some sleeping
discomfort the ﬁrst 3 days with a steady
decline until day 7.
The occurrence of bad breath or
taste was only reported in 1 study13 on
a 5-point scale. Evaluation of the data
revealed in most of the cases (13 of 15)
no discomfort, whereas only 2 (13%) of
15 subjects expressed some discomfort
the ﬁrst 4 days.
The presence of an extra-oral hema-
toma or bruising was reported by Mar-
dinger et al23 over a period of 1 week
and by Del Fabbro et al13 by a 5-point
scale again after 1 week. Mardinger
et al23 revealed bruising was reported
by 56% of the subjects with a peak on
day3.On day 7, 13%still reported some
bruising. Similarly, Del Fabbro et al13
reported 60% of the subjects expressing
T
ab
le
3.
(C
on
tin
ue
d)
S
tu
dy
P
ho
ne
tic
s
O
th
er
Va
ria
bl
es
In
te
ns
ity
B
le
ed
in
g
S
le
ep
in
g
B
ad
B
re
at
h
H
em
at
om
a
O
H
IP
-1
4
P
re
fe
re
nc
e
M
er
li
et
al
20
13
d
d
d
d
d
d
d
P
is
til
li
et
al
20
13
d
d
d
d
d
d
15
/2
0
no
ng
ra
fte
d
si
te
N
ic
ke
ni
g
et
al
20
14
d
d
d
d
d
d
d
O
zt
ur
an
et
al
20
15
d
d
d
d
d
D
3:
m
ed
ia
n
28
/5
6
d
Fo
r
ou
tc
om
e
va
ria
bl
es
“p
ai
n,
”
“e
de
m
a,
”
“a
bi
lit
y
to
ea
t,”
an
d
“a
bi
lit
y
to
w
or
k,
”
th
e
in
te
ns
ity
(m
ax
im
um
va
lu
e)
,t
he
ev
ol
ut
io
n
(in
cr
ea
se
or
de
cr
ea
se
ov
er
a
ce
rt
ai
n
pe
rio
d
of
tim
e)
,a
nd
th
e
du
ra
tio
n
(v
al
ue
at
th
e
la
st
tim
e
po
in
t)
ar
e
de
sc
rib
ed
.F
or
ot
he
r
va
ria
bl
es
,o
nl
y
th
e
in
te
ns
ity
is
de
pi
ct
ed
.
YOUNES ET AL IMPLANT DENTISTRY / VOLUME 27, NUMBER 1 2018 7
Copyright  2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
some degree of hematoma the day of
surgery (day 0) and an increase in inten-
sity the following days with a peak of
“very much” bruising on day 2 reported
by 7 (47%) of 15 patients.
An OHIP-14 was used in 1 study to
assess patient satisfaction.21 In this
study, a 5-point–scaled questionnaire
was given to patients before the surgery,
3 days, and 7 days after surgery. On
a total of 56 points, amedian value of 28
was reported after 3 days. However,
after 7 days, no signiﬁcant difference in
OHIP-scores was found compared with
values before the surgery.
In a split-mouth RCT by Felice
et al,11 patient preference was evalu-
ated. Fifteen patients had received long
implants in augmented bone and short
implants in native bone. All expressed
no preference and rated both procedures
as acceptable. A similar split-mouth
RCT by Pistilli et al12 with 20 patients
receiving long implants in augmented
bone on 1 side and short implants in
native bone on the other reported a clear
preference in favor of short implants
(75%).
DISCUSSION
In this systematic review, 11 of
2444 publications met the inclusion
criteria and were selected for a detailed
analysis. These studies reported on
patient-centered outcomes expressed
by a total of 410 patients who had been
treated with a unilateral or bilateral
sinus lift with the lateral wall approach.
Because of extreme heterogeneity
in terms of study design, type of graft,
evaluation time points, and quantiﬁca-
tion of outcome variables, a descriptive
data analysis was performed. This
approach only enabled to unravel sim-
ilar patterns in terms of PROMs among
the different studies.
Pain and edema were most fre-
quently reported (in 8 and 4 studies,
respectively). All studies unambigu-
ously demonstrated a pain and edema
peak usually on the ﬁrst postoperative
day expressed by most patients. Two
studies provided prevalence data on
pain intensity.24,25 These showed that
“severe pain” only occurred in
a minority of patients (8%–20%). The
prevalence of “severe edema” was also
evaluated in 2 studies pointing to 60%
in 1 study13 and only 15% in the other.24
Given these conﬂicting results, more
research is needed to assess the preva-
lence of “severe edema” after sinus lift-
ing. After the ﬁrst postoperative day,
a gradual decline in pain and edema
intensity could be observed in all stud-
ies reaching a minimum at 1 week post-
operatively. Interestingly, however,
complete pain and edema relief could
not be shown at 1 week in most studies,
suggesting the need for longer follow-
up in future studies.
The ability to eat after sinus lifting
was evaluated in 3 studies,13,18,23 basi-
cally showing a peak of discomfort dur-
ing the ﬁrst postoperative days and
a gradual improvement up until 1 week.
The ability to work after sinus lifting
was also assessed in 3 studies.13,18,23
Most patients felt unable to work on
the ﬁrst postoperative day. Depending
on the study, over half of the patients
returned to work on the second13 or
fourth23 postoperative day. As a result,
a 3-day nonworking period after sinus
lifting seems justiﬁed.
The impact of sinus lifting on
phonetics was evaluated in 3 studies,
basically showing no relevant altera-
tions.13,18,22 Interestingly, however,
phonetic aspectswere interpreted in dif-
ferent ways in these articles. Delilbasi
and Gurler18 and Del Fabbro et al13
related the ability to speak or to articu-
late to phonetics, which would refer to
masculatory discomforts rather than to
the real quality or timbre of the voice.
By contrast, Tepper et al22 focused
more on the effect of reduced maxillary
sinus volume on voice quality and
characteristics.
The available data on other PROMs
can be considered scarce (only 1 or 2
studies for each PROM). Hematoma or
bruising seemed a common ﬁnding
because it was reported by more than
half of the patients in 2 studies.13,23
Nasal bleeding occurred less frequently
and was reported by 13% of the patients
in 2 articles.13,23 There is also some indi-
cation that sinus lifting may affect sleep-
ing comfort and quality of life in general;
however, the available evidence is too
limited to draw strong conclusions.
Finally, patients clearly preferred short
implants over sinus lifting and longer
implants in1RCT.12However, this pref-
erence could not be shown in another
RCT.11 In this context, one should keep
in mind that short implants are not an
alternative to sinus lifting and longer im-
plants for patients with extreme atrophy.
Under those conditions, patient prefer-
ence cannot be assessed, but “willing-
ness to undergo the treatment again if
proposed” could. Unfortunately, none
of the included articles had information
on this aspect, neither on economic as-
pects of sinus lifting although the terms
“willingness to pay,” “value formoney,”
and “willingness to undergo” were
included in the search algorithm. Inother
ﬁelds of implant dentistry, such informa-
tion has become available.26
A number of limitations should be
taken into account when interpreting
the results of this systematic review.
First, only a descriptive analysis could
be performed on a very limited number
of eligible articles. Except for pain and
edema, ﬁndings on other patient-
reported variables are based on not
more than 3 publications and even for
some variables just 1 single study. In
this sense, the lack of studies under-
mines the strength and weight of our
ﬁndings. Even the data on pain and
edema could be biased because pain-
killers and anti-inﬂammatory medica-
tion obviously have a profound impact
on these parameters. Therefore, post-
operative medication should be consid-
ered a confounder, especially because
postoperative instructions in terms of
medication varied substantially among
the articles included in this systematic
review. In most studies, postoperative
medication was taken as deemed nec-
essary by the patient.13,20,21,23 In 1
study, paracetamol was advised,18
whereas in others, ibuprofen was pre-
scribed, yet using different intake regi-
mens.19,24 In the study of Pieri et al,24
betamethasone was given in addition to
ibuprofen. Deppe et al25 did not provide
any information on postoperative med-
ication. Clearly, the low prevalence of
severe pain and edema after sinus lifting
as reported by Pieri et al24 and Deppe
et al25 should be interpreted with this
information in mind.
Apart from the fact that 10 of 11
studies demonstrated moderate to good
quality as independently rated by 2
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reviewers, a second limitation relates to
the “ad hoc” approach that is commonly
used by researchers in assessing
PROMs.27,28 Especially, the use of dif-
ferent evaluation time points, nonstan-
dardized questions, and different
scoring methods may compromise val-
idity and reliability. In addition, the use
ofmean values,median values, and pro-
portions only adds further difﬁculty in
comparing studies. Finally, retrospec-
tive studies are prone to recall bias. In
the study byDeppe et al,25 patientswere
asked to assess pain after a sinus lift that
had been performed more than 15 years
earlier. Given this time frame, patients
possibly underrated pain.
CONCLUSION
This systematic review demon-
strated that moderate patients’ discom-
fort is a common ﬁnding after sinus
lifting. Discomfort is mainly expressed
by pain and edema with the highest
intensity on the day of surgery or the
ﬁrst postoperative day. Future studies
should include standardized assessment
of PROMs with data beyond the ﬁrst
postoperative week.
DISCLOSURE
None of the authors have a conﬂict
of interest. J. Cosyn has a collaboration
agreement with Nobel Biocare. Fund-
ing for this study was provided by the
author’s institution.
ROLES/CONTRIBUTIONS
BY AUTHORS
F. Younes: principal investigator
and conducted the data collection and
analysis and produced the manuscript.
A. Eghbali: assisted the build-up of the
manuscript and gave feedback during
the review process of the different
publications. T. Goemaere: data collec-
tion and analysis. T. De Bruyckere:
assisted with the analysis of the out-
come measures. J. Cosyn: assisted the
build-up of the manuscript and helped
with the ﬁnal adjustments of the text.
REFERENCES
1. Thoma D, Haas R, Tutak M, et al.
Randomized controlled multicentre
study comparing short dental implants
(6 mm) versus longer dental implants
(11–15 mm) in combination with sinus
ﬂoor elevation procedures. Part 1:
Demographics and patient-reported out-
comes at 1 year of loading. J Clin Perio-
dontol. 2015;42:72–80.
2. Fan T, Li Y, Deng WW, et al. Short
implants (5 to 8 mm) versus longer
implants (.8 mm) with sinus lifting in
atrophic posterior maxilla: A meta-
analysis of RCTs. Clin Implant Dent Relat
Res. 2017;19 (suppl 1):207–215.
3. Telleman G, Raghoebar GM, Vissink
A, et al. A systematic review of the
prognosis of short (,10 mm) dental
implants placed in the partially edentulous
patient. J Clin Periodontol. 2011;38:667–
676.
4. Carr AB. Survival of short implants is
improved with greater implant length,
placement in the mandible compared with
the maxilla, and in nonsmokers. J Evid
Based Dent Pract. 2012;12:189–191.
5. Lemos CA, Ferro-Alves ML,
Okamoto R, et al. Short dental implants
versus standard dental implants placed in
the posterior jaws: A systematic review
and meta-analysis. J Dent. 2016;47:8–17.
6. Rickert D, Slater JJ, Meijer HJ, et al.
Maxillary sinus lift with solely autogenous
bone compared to a combination of
autogenous bone and growth factors or
(solely) bone substitutes. A systematic
review. Int J Oral Maxillofac Surg. 2012;
41:160–167.
7. Younes F, Eghbali A, De Troyer S,
et al. Marginal and apical bone stability
after staged sinus ﬂoor augmentation
using bone condensing implants with
variable-thread design: A two-
dimensional analysis. Int J Oral Maxillofac
Surg. 2016;45:1135–1141.
8. Esposito M, Felice P, Worthington
HV. Interventions for replacing missing
teeth: Augmentation procedures of the
maxillary sinus. Cochrane Database Syst
Rev. 2014;5:CD008397.
9. Levin L, Herzberg R, Dolev E, et al.
Smoking and complications of onlay bone
grafts and sinus lift operations. Int J Oral
Maxillofac Impl. 2004;19:369–373.
10. Peleg M, Garg AK, Mazor Z.
Healing in smokers versus nonsmokers:
Survival rates for sinus ﬂoor augmentation
with simultaneous implant placement. Int J
Oral Maxillofac Impl. 2006;21:551–559.
11. Felice P, Scarano A, Pistilli R, et al.
A comparison of two techniques to
augment maxillary sinuses using the
lateral window approach: Rigid synthetic
resorbable barriers versus anorganic
bovine bone. Five-month post-loading
clinical and histological results of a pilot
randomised controlled clinical trial. Eur J
Oral Implantol. 2009;2:293–306.
12. Pistilli R, Felice P, Piattelli M, et al.
Posterior atrophic jaws rehabilitated with
prostheses supported by 5 3 5 mm
implants with a novel nanostructured
calcium-incorporated titanium surface or
by longer implants in augmented bone.
One-year results from a randomised con-
trolled trial. Eur J Oral Implantol. 2013;6:
343–357.
13. Del Fabbro M, Corbella S, Ceresoli
V, et al. Plasma rich in growth factors
improves patients’ postoperative quality of
life in maxillary sinus ﬂoor Augmentation:
Preliminary results of a randomized clinical
study. Clin Implant Dent Relat Res. 2015;
17:708–716.
14. Katranji A, Fotek P, Wang HL. Sinus
augmentation complications: Etiology and
treatment. Implant Dent. 2008;17:339–349.
15. Al-Dajani M. Incidence, risk factors,
complications of schneiderian membrane
perforation in sinus lift surgery: A meta-
analysis. Implant Dent. 2016;25:409–415.
16. McGrath C, Lam O, Lang N. An
evidence-based review of patient-reported
outcome measures in dental implant
research among dentate subjects. J Clin Pe-
riodontol. 2012;39(suppl 12):193–201.
17. Moher D, Altman DG, Liberati A,
et al. PRISMA statement. Epidemiology.
2011;22:128;author reply 128.
18. Delilbasi C, Gurler G. Comparison
of piezosurgery and conventional rotative
instruments in direct sinus lifting. Implant
Dent. 2013;22:662–665.
19. Merli M, Moscatelli M, Mariotti G,
et al. Autogenous bone versus
deproteinised bovine bone matrix in 1-
stage lateral sinus ﬂoor elevation in the
severely atrophied maxilla: A randomised
controlled trial. Eur J Oral Implantol.
2013;6:27–37.
20. Nickenig HJ, Wichmann M, Zoller
JE, et al. 3-D based minimally invasive
one-stage lateral sinus elevationda pro-
spective randomized clinical pilot study
with blinded assessment of postoperative
visible facial soft tissue volume changes.
J Craniomaxillofac Surg. 2014;42:890–
895.
21. Ozturan S, Sirali A, Sur H. Effects
of Nd:YAG laser irradiation for minimizing
edema and pain after sinus lift surgery:
Randomized controlled clinical trial.
Photomed Laser Surg. 2015;33:193–
199.
22. Tepper G, Haas R, Schneider B,
et al. Effects of sinus lifting on voice
quality. A prospective study and risk
assessment. Clin Oral Implants Res.
2003;14:767–774.
23. Mardinger O, Poliakov H, Beitlitum
I, et al. The patient’s perception of recovery
after maxillary sinus augmentation: A
prospective study. J Periodontol. 2009;
80:572–576.
YOUNES ET AL IMPLANT DENTISTRY / VOLUME 27, NUMBER 1 2018 9
Copyright  2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
24. Pieri F, Aldini NN, Fini M, et al.
Immediate ﬁxed implant rehabilitation of
the atrophic edentulous maxilla after
bilateral sinus ﬂoor augmentation: A 12-
month pilot study. Clin Implant Dent Relat
Res. 2012;14(suppl 1):e67–e82.
25. Deppe H, Mucke T, Wagenpfeil S,
et al. Sinus augmentation with intra- vs
extraorally harvested bone grafts for the
provision of dental implants: Clinical long-
term results. Quintessence Int. 2012;43:
469–481.
26. Esfandiari S, Lund JP, Penrod JR,
et al. Implant overdentures for edentulous
elders: Study of patient preference.
Gerodontology. 2009;26:3–10.
27. De Bruyn H, Raes S, Matthys C,
et al. The current use of patient-
centered/reported outcomes in implant
dentistry: A systematic review. Clin
Oral Implants Res. 2015;26(suppl 11):
45–56.
28. Cosyn J, Thoma DS, Hammerle
CH, et al. Esthetic assessments in implant
dentistry: Objective and subjective criteria
for clinicians and patients. Periodontol
2000. 2017;73:193–202.
10 LATERAL WALL SINUS FLOOR ELEVATION YOUNES ET AL
Copyright  2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
